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ABSTRACT: Web is a powerful hypermedia-based information retrieval mechanism that provides a user-friendly
access across all major computer platforms connected over Internet. This paper demonstrates the application of Web
technology when used as an educational delivery tool. It also reports on the development of a prototype electronic
publishing project where Web technology was used to deliver power engineering educational resources. The resulting
hyperbook will contain diverse teaching resources such as hypermedia-based modular educational units and computer
simulation programs that are linked in a meaningful and structured way. The use of Web for disseminating information
of this nature has many advantages that cannot possibly be achieved otherwise.
PREAMBLE
The continual increase of low-cost functionality available
in desktop computing has opened up a new possibility
in learning within a wider educational framework. This
technology also is supported by enhanced features of-
fered by new and emerging educational delivery meth-
ods including the recent introduction of Web technology.
Web is a powerful hypermedia-based information discov-
ery and retrieval mechanism that provides access to vast
banks of information across all major computer platforms
connected over Internet.
The potential benet of Web, as an emerging and
new educational delivery tool, has already been ex-
plored in many aspects of teaching and learning activ-
ities at dierent educational levels. Examples are: us-
ing WWW/Mosaic to support classroom education [1],
the establishment of national electronic clearinghouse
to enhance the quality of university teaching by main-
taining and publishing innovative teaching resources and
methods [2], using Web to foster regional and global co-
operation among professional educators [3], and engineer-
ing laboratory courseware delivery using Web technol-
ogy [4].
One the major growth areas in tertiary education is that
of computer-based and computer managed learning. In
this respect, the interactive book which combines the at-
tributes of a book with audio facilities of a computer
is gaining some popularity. Major drawbacks in using
so called \multimedia" material for educational purposes
are the huge development costs, inexibility and com-
puter platform and operating system dependency. This
puts Web in a superior position in the context of pub-
lishing science and engineering educational documents.
The use Web as a textbook delivery media, however, has
not been fully explored yet. This is because the Web
technology has its own pitfalls when it is used as a pub-
lishing platform. For instance, incorporating equations
and symbols in Web documents currently requires other
software packages. Note that the Web capability to inter-
pret and display tables has been available just in recent
release of Netscape and NCSA Mosaic.
Nevertheless, the publishing project that is discussed in
this paper is based on the Web technology that is avail-
able at this time. The technology is heading towards
providing real-time communications as well as faster,
friendlier and more powerful means of delivering educa-
tional material. Enhanced features of new developments
will also be included as they become available during the
course of project completion.
HYPERTEXT/HYPERMEDIA AND WEB
Hypertext, a term often used interchangeably with hy-
permedia, is a computer based method of nonlinear or
non-sequential text. Hypermedia is an extension of hy-
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pertext to include other forms of media such as graphics,
audio and animation. In a hypermedia environment sep-
arate units of information are linked in a meaningful and
structured way; with or without interactive features. To
retrieve diverse media les in a hypermedia environment
Web technology may be used.
The Web is in essence an example of a distributed hy-
permedia system. Mosaic, Netscape and many other
Web browsers are in fact \global hypermedia tools" that
allow discovering, retrieving, and displaying documents
and data from all over the Internet. These browsers re-
tain their powerful capabilities equally for network-based
and standalone information. This search and display fea-
ture opens up phenomenal opportunities to be explored
for pedagogical purposes such as publishing courseware
material that contains diverse media les. In fact, mainly
because of the availability of Web technology the use of
hypermedia for wide distribution of educational material
has become an attractive option. This is a fairly new
approach that is winning increasing recognition among
educators involved with new and emerging educational
delivery technologies.
Web uses the HyperText Markup Language (HTML) for-
matting. The chief power of HTML comes from its abil-
ity to link regions of text (and also images) to another
document les. A Web browser highlights these regions
to indicate that they are \hyperlinks". Web generates
a portable (cross platforms) document format that well
may contain text, images (gures, plots, equations, etc.),
animations, video clips and sounds.
Publishing on Web involves authoring the content, de-
signing a series of HTML pages containing all form of
media les, and if needed providing links for any other
application programs such as simulation and data anal-
ysis packages. As it sounds, development of a Web ori-
ented package for pedagogical purposes is a complex and
very time consuming operation. The main advantage of
using Web over other conventional multimedia develop-
ment tools is Web's ability to deliver les that are run on
dierent platforms, dierent operating systems, and the
user have the choice of standalone, Internet, or combined
mode of operation.
PUBLISHING EDUCATIONAL RESOURCES:
PRINT VERSUS WEB
The existing linear textbooks are presenting chunks of in-
formation in forms of chapters, sections, gures, tables,
and so forth. The very limited number of navigation
tools (table of contents and index in most cases) makes
nding the relevant information cumbersome. The very
nature of linear presentation of material excludes the pos-
sibility of designing a learning environment that encour-
ages learning by exploration. On the contrary, hypertext
paradigmhas the capability of not only presenting chunks
of information as a conventional textbook does, but also
providing the educational material in a dynamic fashion;
allowing the user to explore the relationships rather than
reading a collection of isolated text.
Part of any educational courseware material, including
textbooks, typically need yearly updates. Publishing a
new edition of a textbook could be as problematic as pub-
lishing a book in the rst place. This is also true for up-
dating hypermedia materials using traditional multime-
dia development packages such as Authorware and many
other authoring tools. On the contrary, many lters are
available (and are to be developed) to convert widely
used Word Processing and typesetting output documents
to the HTML formatting. This allows easy editing and
updating of source documents by authors (in whatever
platform). The result is then used to generate a fresh
HTML document via appropriate lter [5].
Based on available Web technology, the use of Web as a
textbook delivery media is not without its pitfalls. For a
pleasant browsing, a powerful computational platform as
well as enough memory space is needed. The Web is not
interactive, though it provides communications tools such
as mail, listserver, and news if the computer is connected
to the Internet. At a more basic level, the Web servers
and clients do not support equations. Nevertheless, it
is envisaged the new generations of markup languages
and/or new versions of HTML formatting will sort out
these problems soon. For the hyperbook being discussed
here, equations are presented as images.
Recently published engineering teaching resources often
include a variety of computer aided learning, simula-
tion and data analysis programs. The inclusion of com-
puter software packages is winning increasing recognition
among engineering educators. For instance, almost all
major educational software vendors are oering inexpen-
sive student versions of commercial programs. And, the
number of printed textbooks on core and elective sub-
jects with enclosed oppy disks have been signicantly
increased in recent years [5]. The use dierent educa-
tional resources may lead to a complicated learning envi-
ronment in which learners are faced with often uncoordi-
nated range of resources. Moreover, this range of presen-
tations suer from some technical limitations imposed by
the involvement of a variety of educational media, com-
puter platform and operating systems dependency, and
inexibility in upgrading and coordinating the available
resources. As Web is supporting a wide variety of com-
mon and exible information protocols and formats its
application ensures learners eectively and comfortably
use the diverse teaching resources in an integrated and
friendly environment which soon becomes a very familiar
environment too.
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POWER ELECTRONIC/ENERGY SYSTEM:
A COLLABORATIVE WEB PUBLICATION
This project preliminary focuses on documenting the ap-
plication of power electronic circuits and technologies
in control of electric energy ow. This is collabora-
tive project in which all participants are making avail-
able their teaching resources and their current research
and development outcomes to a more general audience;
namely practicing engineers, postgraduate course and re-
search students, and undergraduate students in formal
university courses.
Method of Delivery & Infrastructure
To induce practising engineers into continuing education
a top-down approach was needed where learners are rst
exposed to what they are familiar with. For instance,
transmission systems (planning and operation) consti-
tutes one top-level entry as many power utility engineers
are working on this application. Power electronic cir-
cuits and technologies directly associated with this ap-
plication include SVC, FACTS, HVDC and so forth. To
understand these technologies quite a number of support-
ing modules such as basic circuits, power semiconductor
devices and control concepts are needed. Other \applica-
tions" that will be included are renewable energy inter-
faces, power systems planning, generation, traction en-
gineering, engineering education, etc. Also, power elec-
tronic \technologies" such as SVC, HVDC, FACTS, DC
machine drives, AC machine drives and battery charger
are to be included to support relevant applications. It
is evident that an extensive supporting \modules" are
required to fully cover the subject matter.
The adaption of an application oriented approach, and
the intention of providing an easy/friendly access to the
information inevitably excluded the use of conventional
printed text for this project. The initial studies on the
content and the method of delivery indicated that tech-
nical and educational superiority of non-sequential pre-
sentation of material are to be eectively utilized for this
project. Furthermore, the need for having an eective
search mechanism as well as the involvement of dierent
media les such as text (dierent formats), graphics and
simulation programs, compelled the use of Web technol-
ogy. Figure 1 shows a schematic version of the hyperbook
content as well as a simplied pathway for one applica-
tion. For simplicity, not all possible connections, even
within this application, are shown.
The very nature of a hypermedia approach allows to call
any supporting modules from application and technology
units, or calling technology units from application units,
or any other interlinks between three major entries of the
hyperbook. It also allows novice learners use the hyper-
book in a more traditional bottom-up approach where
supporting modules are studied rst. This makes the hy-
perbook useful for undergraduate studies as well as self
education.
This approach of having a applications orientation is
closely related to Problem Based Learning (PBL). With
PBL the student is exposed to a problem and any solu-
tions are found or presented in relation to the problem.
With the hyperbook incorporating search engines the re-
quired application module can be found and will contain
easy links to support technologies and controls so that a
detailed understanding of the available solutions can be
found starting from an application task (ie. Problem).
Prototype Development
A supporting structure (skeleton) and the basic proto-
type of the target hyperbook was developed to evalu-
ate the advantages of Web technology for disseminat-
ing information of this nature. Here, a series of Web
documents were constructed using clusters of interlinked
nodes. Learners enter the rst node (ie. \Home Page")
and are then able to jump to other nodes depending on
the pathway that has been created for them and/or what
is suited to the needs and background of an individual
learner. The hyperbook at this time contains sample
hypermedia-based modular educational units and an ed-
ucational computer program (PSpice for MS-Windows)
that are integrated and linked in a structured way. Many
more units are to be developed so that the resulting \hy-
perbook" could cover the project's subject matter. A
caption of the \Home Page" of the prototype hyperbook
is shown in Figure 2 where all underlined words are hy-
perlinks. This means a mouse click on each word will
display relevant information in whatever format for the
user.
Among other things, the hyperbook contains les outlin-
ing the book's objectives, showing recommended study
plan, and providing navigation tips to make the most ef-
cient use of the content. There are also facilities such
as a universal glossary page and index to recent research
and development papers.
There will be few technical impediments to include any
media les to the hyperbook. Hypertext and images,
though, constitute the main body of the book. With
limited production budget, it is envisaged that only very
limited use will be made of media les such as animation,
and sound in the hyperbook. Moreover, the availability of
inexpensive circuit simulation and data analysis packages
made it easier to provide learners with an opportunity to
simultaneously run on-board application programs while
studying certain topics.
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Engineering
Education
Renewable
Energy (Interfacing)
Transmission Systems
Planning and Operation
Electric
Traction
Distribution
Systems
Electric Power
Generation
Power Systems
Security
Voltage Profile
Control
M O R E Applications . . . .
M O R E Concepts . . . .
AC Drives &
DC Drives
Power Conditioning
Circuits
Battery
Chargers
Wind / Solar
Energy Interfacing
Static var
Compensators
Power
Supplies
High Voltage
DC Transmission
Series
Compensations
M O R E . . . . . . .
Technologies . . . .
Rectifiers Sollar Cells Power Semiconductor
Devices
Pulse Width
Modulation
Power Systems
Harmonics / Distortions
Basic / Advanced
Control Concepts
Simulation Programs
and Sample Runs
Hard/Soft Switched
Inverters
M O R E . . . . . .
Supporting Modules
APPLICATIONS - CONCEPTS
TECHNOLOGIES
SUPPORTING MODULES
Figure 1: Power Electronics/Energy Systems Hyperbook: Content and Infrastructure
Figure 2: Electric Energy Systems Control using Power Electronics
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Sample Study Plan
The hyperbook has been structured conceptually for en-
try at a number of levels. The target audience could be
in one of three categories, each on the categories could
have the following start points.
1. \Practising Engineers":
Renewable Energy Interfacing, Power System
Transmission Design, Electric Traction, Electric
Energy Distributors, etc.
2. \Research Students/Engineers":
Series Compensators, Active Power Filters, Pulse
Width Modulation, Hard Switched Inverters, etc.
3. \Undergraduates in Formal Courses":
Diodes, Mosfets, Rectiers, DC Choppers, etc.
For an undergraduate course there could be a special en-
try created which starts from device physics modules and
then proceeds to modules which describe the operation
of systems. For example an introductory course in power
supply design would need an entry module which moti-
vates the application and then provides a series of links
to device, circuit and control modules.
For a postgraduate commencing on a topic of application
of power electronic systems for voltage balancing the SVC
would be recommended as the rst point of call. The ba-
sic SVC module would contain links to the range of de-
vice circuits. For many of these modules, additional links
would be created for a module on introductory operation
of back to back thyristor in phase control.
For the engineer associated with Renewable Energy In-
terfacing the start point would be the role of power elec-
tronics in providing a suitable interface to appliances and
for grid connection. To follow up on Photovoltaic inter-
facing the link to maximum power point trackers would
be used which would then lead on to DC-DC converters
and could be followed through buck converters down to
the characteristics of Mosfets and IGBTs. The advantage
of the hyperbook approach is that the application can be
chosen as the starting point with the links available to
further explain systems and control as required.
CONCLUSION
The use of Web in delivering engineering education ma-
terial is discussed, and the method of delivery and in-
frastructure design of a hyperbook development project
is briey highlighted. It is shown that Web oers an in-
tegrated and friendly environment where the reader is
encouraged to learn by explorations while using a diverse
range of teaching media. The Web also facilitates the
use of the resulting material on dierent platforms, dif-
ferent operating systems, and the choice of stand-alone,
Internet, or combined mode of operation. The project
is based on the Web technology that is available at this
time. The technology is heading towards providing more
powerful means of delivering educational material. En-
hanced features can be easily included as they become
available.
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